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A^istant Commissioner for Patents 
Washington, D.G. 20231 

Dear Sin 

, F, Dr. Stefan Scherer, dedare I am a citrzen of Genrrany, reajding In the city of 

BQttelbom; 

' I am a oo-Inventor of the abovMiamed Application; 

I have a PhD In Chemistry from the Uruversity of Frankfurt tn Gamnany in 1995; 

I was employed by Hoechst Aktiengesellschaft from 1996 to July 1997. and from 
July 1Q97 until th present I continued my employ m nt with Clariant GmbH; as a 
reseani^h Chemist, 
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I am well acqudtnted with the development and oommercializatton of organic 
Qhemicals and aromatic onganic chemic^als and have been employed in this technology 
area dnoe 1997* Since ftat time, and as part of my regular job duties, I have beefi 
responsible for the basic develcq^ment of many organic chemical compounds and new 
synthesfs for known orQanio compounds and aromatSc organic compounds. 



Applicant's Invention Is directed to an improved synthesis for terphenyl 
' compounds. The main . reference that the office bases its rejection on is the US 

equivalent of thd WO 94/25050, Which vi/aa discustSed, e}d:en8tvely in our patent 
! application. On pagesi and 2 of the US application Applicants state: 

WO 94/25050 describes a multistage method tor producing 4''-n-pentoxy- 
I I1,r:4M"]-t©rpheny!-4"CarboxyIlc acid (cf. pages 28 and 29 part A, part B and part C). 

in a first step, 4'-bromo-4-hydroxyblphenyl is" reacted with an n-pentyi hallde to give the 
j connsspondlng 4'-bromo-4-n^>entDxybiphenyl. The 4*-bromo-4-n-pento)«ybiphenyi is 

reacted in a second stop with n-butyllithium at -TS^C to form, by transmetaDation, 
4 -[ithium-4n-pentoxybiphenyl which, in another step likewise at -78°C, Is reacted with 
trilsopropyl borate. Hydrolysis and work-up result In 4'-n-pentoxyblphenyl+-boronlc acid, 
which is reacted in further steps with 4-todobenzoiD add In a standard Suzuki coupiing. 
The 4'-n-pentoxy[1, V'A\ 1 ^4siphenyl-4-carboxylic acid is obtained as erode product 
I which is purlfted by chnrimatography on sflica gel. 

] WO 94/25050 States yields only for the stages (part A and part B) up to formation of 

! 4-(4"n-pentyioxyphenyl)phenylboronfc acid. There is no 5 statement of yield in part C. 

Which relates tc fte production of 4"-n-pQntoxyl1 ^1';4^1^4e^phenyl-4'OarboxyIlo acfd. 



Then on page 1 fi and 1 9 of the US Application sets forth: 

Cdmparative examples according to WO 94/25050 for preparing 4"-n 
pento)Qr-I1,1':4',1T-ferphenyi-4-carbo)Q4ic acid 
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Comparative example 1 

j Preparation of 4'"n-pentoxybiphsnyl-4-boronic acid from 4-brDrno-4 -n pentaxyblphenyl 

31.9 g (0.1 mol) of 4-bromo-4'-fiS)ento)<ybiphenyl are di^lved in 640 ml of 
j tetrahydrofuran under a nitrogen atmosphere and cooled tD -78"C, and 67 ml (0.11 mol) 

of 1 5% strength solution of n-butylilthium In hexane are added dropwiae over the course 
of 2 hours. During this, the Internal temperature Is kef^ In the range from -78'*C to 
-eS'^C. After the addifioft is complete, the thick milky suspension stirTBd at -78*C for a 
j further 15 minutes and then 26.5 m! (0. 1 1 mo!) of triisopropy! borate are addsd 

' dropvnse at -78*C over the course of 1 6 minutes. After the borate addlfion Is complete, 

t the resuttirtg dear solution Is afimed at for 15 minute. 

1 . ■ • ' 

t 

This is followed by a rerrKTvat of tine cooling bath and, after 40 minutes, the 

solution Is adjusted to pH 2 with 1 00 ml of 2N bydrochtoric acid. The phases are 
^ saparated, the organic phase Is washed with water and saturated brine and 

then the solvents are removed by distillation wKh 5 addition of 200 ml of water* 
j The precipitated solid is filtered off and dried. 25.8 g (91 %) of 

4''n-pentoxybiphenyl-4-boronic ackJ of melting point 148-1 50*'C are obtained. 

^ i • ■ • 

Comparaflve example 2 
I Preparation oT4"«pentoxy-I1 ,r:4Mn-terphenyl-4-carboxytic acid from 4'-fi- 

' pentoxyblphenyl-4-boronlc add 

'I 25 g (0.088 mol) of 4-n-pentoxyblphenyl-4-boranlc acid and 21.8 g (0.088 md) of 

4-iodobenzoic add are suspended under an Inert gas atmosphere in a mbdure of 270 

' ! ml of ethanol, 750 ml of toluene and 132 ml of a 2M sodium carbonate solution and, 

after adclitfon of 5>08 g (4.4 mmol) of tetrakls(triphenylphosphine)palladium, heated 
under reflux for 18 hours. The gray-brown mixture Is cooled, addlfied and extracted 

I 

i 

3 

i 
I 

' Receivedirom<7ll43317707>at7/14/032:59:46PM[EastemDaylightTiiM^ 



JUL-H-2003-MON 03:03 PM CLARIANT CORP LEGAL FAX No. 704 331 7707 

30- JAN. 2003 15=53 OPRimT PflT.DEPT. 05195/7578932 NR. 311 S»5 



NAftth ethyl acetate. The organic phase is weehad w'rth water and eaturated brine, dridd 
(sodium sulfate) and filtered through Cellte. Removal of the solvent results in 1 ,2 g of a 
solid which, however, according to HPLC anaJysis (comparlalon with reference 
substance) contains no 4"-n-pentoxy [1.1':4M"l-terphenyl-4-carboxylic acid at all. 

Evidently, no4Hi-pentoxy^1,1*;4\1*l-lerphenyM-carboxylic add has been formed 
by the synthetic route indicated in WO 94/25050. 

Unexpectedly* in view of the prior art, using the prooess of the present Invention 
this compound can be prepared with good yields and high purity as ae* fbrth in *e 
Application on pages 1 4-1 8: 

Preparation of 4"-n-pentoxy-[1,l'>4Mn-terphenyM-oart>oxylio add from 
4-n-pentoxyphen^boronic esters 

&campie 5 

Preparation of 4"-n-pentoxy^[1 .1'^4M "l-terphenyl-4-carbQ)cv1lc acid 

162 g of 4-iodoblphenyW-carl>Qxyllc acid are introduced together with 129 g of glycol 
ester of 4-n-p6ntoxyphenyl borontc acid and 79.5 g of sodlunfi rarlx>nate Into 1.5 1 of 
eth^ene glycol and, while stirring vigorously. 350 mg of PdC12(PPh3)2 are added and 
the mixture is stin^d at 80*C for 6 hours. The hot reaction mixture Is cautiously poured 
into a mixture of 150 g of 37% strength sulfuric acid and 1 OOO g of water, and the 
mixture is heated at 90-1 00^*0 for 30 minutes. After filtration and washing with water, 
the crude product Is dried at 80*'C/100 mbar and then recrystalilzed from 
dimethylacetamlde. This affords after drjdng 141 g (78%) of 4"-n-pentoxy 
[1 ,1 ':4\i"]'4erphenyl^cart)oxync acid with a purity of > 99%. 



Received from < 704 331 7707 > at 7/14/03 2:59:46 PM [Eastern Daylight Time] 



JUL-i4-2003-MON 03:03 PM CLARIANT CORP LEGAL FAX No. 704 331 7707 P, 01 

1 3Q.JftN.Z003 15*53 CUfiRIftNT PftT.DEPT. 06195^576932 _ NR,311 S.6 



ExamplB 6 

Preparation of 4"-n-psntoxy-[1 ,r:4\1 1-terpheny W-carboxyllc acid 

32-4 0 of 4'-iodobiphen>4"4-cafboxylic add are Introduced together wfth 25*8 g of glycol 
ester of 4-n-pentoxyph0nylborofiIc aold arid g of sodium carborrate into 300 ml of 
efriylens glycol and, white stjrring vigonDUsly, 70 n:tg of PdC12(PPh3)2 ara added, and 
i tha nntxture is stirrBd at 120"C tor 6 hours. The hot reaction mixture is cautiously poured 

j into a mixture of 30 g of 37% strength sulfuric acid and 200 g of water, and tiie misdure 

Is heated at 90-1 OO^'C for 30 minutes. After fUtrafion suid washing with water, the crude 
! product is dried at SO^'C/1 00 mbar and then recrystalllzed Irom dimethylacetamlde. This 

affords after dryfng 25,2 g (70%) of 4*'-n-pentoxy-[1 .1■:4^1^-terpho^yl-4-ca^bo)cy^c add 
with a puiityof >99%. 

Example 7 

Preparation of 4''-n-pe^to5y^1.r;4^1^^en3henyl-4-carboxyllc aold 

32.4 g of 4Modobiphenyl-4-carboxylic add are Introduced togetherwith 25,8 g of glyool 
ester of 4-n-pentoxyphenylborDnic add and 15.9 g of sodium cart>onate into 300 ml of 
ethylene glyool and, whfle sfirring vlgonausly, 18 mg of PdC12 and 26.8 mg of PPh3 are 
added, and the mixture Is stin-ed at 80''C for 6 hours. The hot reacBon mbdure is 
cautiously pourad into a mixture of 30 g of 37% strength sulfuric add and 200 g of 
water, and the mixture !s heated at 90-1 00*C for 30 minutes. After filtration and washing 
with water, the crude product is dried at 80'C/1 00 mbar and then recrystallized from 
dimeBl>^acetamide. This affords after drying 24.1 g (67%) of 
4"-n-pentoxy'I1 ,1 ':4\l'l4erphenyi-4-oarboxyno acid with a purity of > 99%. 
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Example 8 

Preparation of 4"-n-pentD)^[l, V'A\ 1 ^-te^phonyl-4-ca^box^icacid 

1 62 g of 4Modobiphenyl-4-oarbo)cyIic add are introduced together with 1 29 g of glycol 
ester of 4-n-pentaxyphen^boronlc add and 79.5 g of sodium cart^onate into 1.5 1 of 
ethylene glycol and, ^A/hite stirring vtgdrously, 17.6 ml of a Pd(dba)a solution are added 
and the mixture is stirred at 80*C for G hours. The hot reaction mbdure Is cautiously 
poured Into a mixture of 150 g of 37% strength sulfuric add and 1 .000 g of water, and 
the mixture is heated at 90-1 OO'^C for 30 minutes. After filtration and washing with 
water, the cnjde product is dried at 80*C/1 00 mbar and than recrystallized from 
dimethylacetamide. This affords after drying 1 32 g (73%) of 4"-n-penloxy 
terphenyW-carboxyHc acid with a purity of > 99%, 

Preparation of the Pd(dba}2 solution: 

Under an inert gas, 1 >(7 g of sodium tetraohloropalladate are suspended in 175 ml of 
ethylene glycol and heated to 60*C and, after addition of 3,65 g of dfbenzylldine 
acetone (dba), stirred at 60**C for 15 minutes. This Is followed by addition of 7,5 g of 
sodium acetate and stirring at room temperature for a further 60 minutes, The 
dark-colored solution is employed as such. 

Example 9 

Preparation of 4"-n-pBntoxy-[1 .1'AM"]- terphenyI-4-carboxyfic add 

20.1 g of 4ModobiphenyI-4-caitoxylic acid, 13.1 g of sodium carbonate and 21.4 g of 
glycol ester of 44i-pentQxyphenylboronic acid are introduced into 260 g of dimethyl 
suHb)dde (DMSO) and, after addition of 160 mg of PdCl2(PPh3)2. heated at 100-1 1 O'C 
for 2 hours. The solid is fihered off at 40'C, washed with dimethyl sulfoxide and 
suspended in 100 ml of water. It is then heated to SO'^C, and 47 g of 37% strength 
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sulfuric add are added dropwlse ov^ tfie course of 1 hour The mtxture b stirred at 
60'C for a further 30 minutes, cooled at 40°C and filtered. Drying and crystallisation 
from dimethylacetamide results in 18 g (81%) of 4"-n-pentoxH1 ,1':4\1> 
terphenyl-4-carboxyllc add with a purity of > 99%. 

Example 10 

Preparation of 4"-n-pentoxy-[1.1':4M "]-terphenyl^4-cafboxylic acid 

32,4 g of 4-iodobiphenyl-4-carboyyllc acid are intn:)duced together with 25.8 g of glycol 
eater of 4-n-pentoxyphenylbotonlc add and 15.9 g of sodium cartaonat© into 300 ml of 
methanol/ethylene glycol 0:1 and. while stirring ^rtgo^oualy, 70 mg of PdClaCPPhSfe are 
added, and the mbdura is stirred under reflux for 6 hours. The hot rsacGon mixture Is 
cautiously pourlsd Into a mixture of 30 g of 37% strength sulfuric acid and 200 g of 
water, and th© mixture is heated at 90-1 00*C for 30 minutes* After fittratton and washing 
with water, the crude product is dried at 80"C/100 mbar and then recrystallized from 
dlmethylacetamide. This affords after drying 28.9 g (80%) of 
4"-n-pentoxy-[1 ,1*:4',n-terphenyi-4-cart)0xyllc ac^d wth a purtty of > 99%, 

Example 11 

Preparation of 4"-n-pentoxy^:1,1':4^1^«terphenyl-4-ca^boxyllc add 

182 g of 4*-fodoblphenyl-4-oarboxylic add are Introduced together wHh 153 g of 
2,2-dimethyipropan6-1 ,3-diol ester of 4H:Jentoxyphenylboronlc add and 79.5 g of 
sodium carbonate into 1 .51 of ethylene glycol and. while stim'ng vigorously. 350 mg of 
PdCb(PPh3)z are added and ttie mixture is sfirred at 60''C for 6 hours. Th© hot reaction 
mbdure is cautiously poured info a mbcture of 150 g of 37% strength sulfiirio add and 
1000 g of water, and the mbctur® is heated at 90-1 00*C for 30 minutes. Attar filtration 
and washing with water, the crude product is dried at 80**C/1 00 mbar and then 
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recrystallized ftom dlmathylacetamlde- Thts affords after drying 43.2 g (24%) of 
4'*-n-p^toxyterphenyl-4*<arboxylic abid with a purity of > 99%. 

ExampjB 12 

Preparation of 4''-n-penta)Qr^i ,r:4\n-tBrphenyl-4-carboxylic add from 
^-nijentoxyphenylboronic acid 

34,1 g (0.1 mol) of 95% pure 4'-iodobtphenyl-4^rbcyylic acid are introduced together 
with 26 g (0- 125 mol) of 4-rH>entQxyphenyl boronic acidt15.9 g (0. 15 mol) of sodium 
carbonate and 70 mg Of bi6(triphenylphosphine)panadluni dichloride (PdCl2(PPh3)2) 
into 300 ml of DMSO. The suspension is stirrad at 80"C for 6 hours, the solid is filtored 
off. introduced into water, addffled with 37% strength sulfuric add, li&ated at 95*c for 
30 minutes and fBtorsd again. Recrystallizatlon from dimethyl formamid© (DMF) results 
Irt 22.1 g (61%) of 4"-perTtoxy-i1 ,1':4MT terphenyl-4-cart>Qxylic add. 

PreparatJon of methyl 4''-n-pentoxy-I1 .1':4',n-tarphenyM-caTboxylat© ftem 
methyl 4'"iodobiph©nyl-4-caTl)oxylate 

Example 13 

Preparation of methyl 4--n-p6ntDxy-[1 ,r:4M T-tarphenyl-4-carboxylate 

33.8g (0.1 mol) of methyl 4Modobiphenyl-4-cariDOxylatB are Introduced together with 
29.3 g (0. 125 mol) of glycol ester of 4-n-pentoxyphenylboronlc add, 70 mg of 
bfe(triphenylphosphine)paIlacnum dichloride and 15,9 g (0.15 mol) of sodium cartwnate 
Into 300 ml of DMF and stirred at BO'C for 12 hours. After fittrafion and washing with 
water, the dried residue is recrystallized frtjm DMF This affords 20,5 g (45%) of methyl 
4%n-pentoxy-[ 1 . 1':4\ 1 Herpheny] -4-carboxyJate of melting point 248*0. 



I 

1 

Received from < 704 331 7707 > at 7/14/03 2:59:46 PM [Eastern Dayiigtit Time] 



JUL-i4-2003-MON 03:04 PM CLARIANT CORP LEGAL 



FAX No, 704 331 7707 



P. 017 



30.JRN.2e03 15:54 



gj^IftNT PAT.DEPT, 06196^570932 



NR-311 



!n light of Applicants oomparatfv© e)fflmplea and the experimental data on 
Applicants process Applicants* respectfully request that the obvious rejection to USP 
5,948,753 Balkoveo, vvhtch was discussed thnxighout Applicants* application in its 
European fbnn, as WO 84/25050, be withdrawn and the dalnne allowed. 



The under signed dedaras fuilher that a(I statements nnade herein of his own 
knowledge are true and that aii statements made on information and belief are believed to 
be tnje; and lurther that the^ statements were made with the knowledge that willful false 
statements and the iSce so made are punishable by fine or imprieonment or both, under 
Secfion 1001 of Title 18 of the United States code and that such willful felse statements 
may jeopardize the vaVdrty of the application or any patent issuing thereon. 



Date 




Ciarfant GmbiH 
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